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CH 3 
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[0 0 2 4] 
Kb 7] 

XI -33 CH 3 

(n)C 16 H33-|?-CH2CH-CH 2 S03 
CH 3 OH 

X1 " 34 CH 3 

(n)C 18 H 37 -|sf-CH2CH-CH2SOl 
CH 3 OH 

[0 0 2 5] 
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[its] 

X2-1 



X2-5 



X2-8 



[0 0 2 6] 



^CH 2 COOH 
(n)C 8 H 17 n - C h 9 cOOH 



X2-2 „CH 2 COOH 

(n)C 12 H 25 N^ CH QH 



5^2-3 x CH 2 COONa 
(n)C 12 H 25 N^ CH COQH 



X2 " 4 ^CH 2 COOK 
(n)C 12 H 25 N^ CH QH 



x CH 2 COONa 
(n)C 12 H 25 N^ c OQNa 



X2-6 „CH 2 CH 2 COONa 
(n)C 12 H 25 N^ CHCHCOOH 



X2-7 ,„, r H .CH 2 CH 2 CH 2 COONa 

(n)C 12 H 25 N-cH 2 CH 9 CH,COOH 



^CH 2 COOK 

(n)C 16 H 33 N -CH,COOH 
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X2-12 



X2-14 



[0 0 2 7] 



#fl 2 0 0 3 -0 8 0 8 2 8 ^- v : 21/ 



X2-9 (n)C 8 H 17 

"^:n-ch 2 cooh 

(n)C 8 H„ 

X2-10 

^:n-ch 2 cooh 

(n)C 12 H 25 
X2-11 CH 3 ^ 

^;n-ch 2 cooh 

(n)C 14 H 29 



^;n-ch 2 cooh 

(n)C 18 H 37 



X2-13 |p^COOC 16 H 33 

N^COOH 



|j^^ c OOC 12 H 25 
N^COOH 



X2-15 NHS0 2 C 12 H 25 

.N, 
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Hbi o] 



X2-16 



X2-17 



X2-19 



[0 0 2 8] 





X2 " 18 c ' h '\jCC cooh 

N^^COOH 



C 8 H 17 ^ 




OH 



^8 H 17 

N — ^COOH 
C 8 H 17 ^ 
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\\ t 1 1 ] 
X2-20 



HOOCH 2 C v ^CH 2 COOH 
HOOCH 2 C" N C8Hl€ N ^CH 2 COOH 

X2-21 NaOOCH 2 C N ^CH 2 COONa 

HOOCH 2 C" N C8Hl6 N ^CH 2 COOH 



X2-22 NaOOCH 2 C x ^CH 2 COONa 

HOOCH,C" NCl2H24N ^CH 2 COOH 



X2-23 NaOOCH 2 C N ^CH 2 COONa 

HOOCH,C^ N " Cl6H32 * l "CH 2 COOH 



X2-24 KOOCH 2 C v ^CH 2 COOK 

HOOCH 2 C NCl6H32 * , ^CH 2 COOH 



X2-25 x CH 2 COOK 

C 16 H 33 OOCH 2 C— N^ CH CQOH 



X2-26 ^CH 2 COOK 

C 12 H 25 OOCH 2 C~ N^. CH QOH 



X2-27 ^CH 2 COONa 

C 12 H 25 OOCH 2 C— M^ CH QH 
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[0 0 2 91 
[0 0 3 0] 

o m v ymm : m\) , * -> >; 3 - >sis*&#jfc t\ t^w^ c t ^ 

[0 0 3 1 ] 

&4 y?itfi! / &<7)i><7)x$><oxi> iv^ 0 

LT«±if#H2 0 0 2 - 3 7 1 2 1 4^*tc'fE«o-r-if ^^jfefl. 
> #K 2002-3091 1 8 -?-&*tC|a«0 "7 * n v7- >##k #58 2 0 0 
3 - 1 2 9 5 2 -^R^ffl 2003-12956 -^fR^jfagte? * n y 7- > 

[0 0 3 2] 

*&mmAiii'(>?y*v htmm4>9iz<D\,*x&tm. taw* fir a -e<7> 
) 2) sra Ofc> nox, ^j, tK) 3) 
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rj>^-c&&, 5) isu-e&£, 6) ii5}§fi?trc&&> 7) tr-fTtzttum 

-f#J--C£>&, 2) i1tiC<K 3) ^ r-M T^O^it^v^ 4) JTiil^-rX 

5) jffi*a«f*v», 6) mwLL^-t^\ d utau 

HffcuiHLTSiJfcSftaote i) ^-fe, tf-r-M yy&% <mmx~3b& 

> 2) »«ttSr|fLtv»4, 3) *TO<, 4) Bflt##teJ&*& 

<> tfrfe^^XKftft-CV**, 5) l£§**aSv», 6) J^igT^U > h £ft&, 
7) »fe^»cH««K^tt3ft f *v^fe*-5o 
[0 0 3 3] 

4 y t v i y h fSilffl >f > ? <h Ltf* $ ft £ !»ttl±»3fc14, * v*>iM£^ 

Uc< H:tt^o fitftte (0D1.0) ^ov>T(ii7°v>PM^ffl$ft$th 
WXe 1. 1 W/m (W^Ufef*) tTAC7-f *) <7)iBt^14^3 BH5 

-em&m 9 0 %Hk±.*>Z> Z t i 2 1 4 B Wt?fe3($5!S3p^ 8 5 %R_L 

WIS (0D1.0) Bffi-Cfe^^6 0%Jil±*-6Ci3i i aFi Lv> 0 jj-yj'W 
1£t5 ? 1 B K-efeU^^ 7 0 %&±$>2> Z t h \zftt L < , 8 0 

%\>X±.$>%> Z t tfmzUt L^o i/:5 0 W"efe*5S^sp 2 5 %M_t&& d <h rt s 
«FiL<, fef ^ 4 0 %J^±* ^ >: t f> Ctf H < , fef^$5 0% 

ftfl-* ^-a" £ ft & C u 7C^i £ gbfc X*re«!J5e1- £ o 
[0 0 3 4] 

HKoy; y hizft&-tz>c u 4 * y&Mw:iii0m g/mZ&Tiz-? & z tmi-i 

Lv> 0 y hfrbffito-f&C utliC u >f *>&M:7!> ? 20mg/m2j^T<7>-- M 



WSE# 2004-3035063 



#JSS 2003-080828 



26/ 



o 

±IB(7)J:'?'5:^14^*i-^)7^nvT-=->»|-iil) ®Ht«te£±tf£o 2) 

££-i4£±&f£ 0 3) ^^b^^sai-^o * - n 7s 9 v * y ym^m&'k 

[0 0 3 5] 

ffc^ |§2f £ *i & <o -c* Z> tz £> , fig *#5eT- # & v > 

U^Uhh cO IZft LT, tt&&<59& t t£S *!RF5e-e ^7?d->7- 

l * v>7ki£14 7^n->7- s:k**So «j£±co#m?>il~ 

IJ7^Dy7->^>t* /? ffi nm^iRS Itt* * Wi" SIK^^ #K 

KliX;W*-/l/*:&*flHfcLrt:fcO (#112 0 0 1 -4 7 0 1 3, #112 0 0 1 - 
1 9 0 2 1 4) , X^77^^^SWltL/:^ (#K 2 0 0 1 - 2 4 3 
5 2, #M2 001-189982) , Afnl^^7 7 ; e^»ttU:i 
CO (#fl 2001-96610, #Sf 2001-1902 16) , AfniXJl/ 
*-;Hfe7&TOfc Ltz i> CO (#fK 2001-76689, #SI 2 0 0 1 - 1 9 0 2 
15), #;£* ^77^ ^IfflU: CO (#M 2001-57063) , 
ij ^jff-;Pa6* f «* Lfc & co (#11 2002-012869) , *##M£, >f > ? 
$^14[p]±, 7"n >X*tHco^i6#^g^^^-r^ L < , Mrfc&JK 

teT^vm^-Th (#112 0 0 2 - 0 1 2 8 6 8) , L i ij[ L & CO (#JH 
2002-012864) , rt f WE 
[0 0 3 6] 

iL<, 1. 1 Vi «9*-e*^»^t^3E^$fi L<, 1. 2 V «t 0*"Cab-6Ci 
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m±to^te&&<a£^£«5£Lfc*>0 (#gS2 0 0 1 - 6 4 4 1 3) , 
$-<A££-£&5eL/w*>0 (#112 0 0 1 - 1 1 7 3 5 0) tfmfbti&o 

(x^v >PM9 2 O^ft^^^tt^JKItOD) fcOM^(±^^143£^Sc75*i|ix. 
4 15 fc\ ffl c ^ * >3MT*<7)R|+OD^fg:T-r^o BP*>$ff #U:-e££-ri f iitr t.l 

[0 0 3 7] 

1) xyy > PMf Iffl$M±-C«X e 1. 1 W/m (fflfc&f*) "C T A C 
7 -f ;w 9 - h *) <7)Wrft&& 3 B mxm&m 9 0 %&±$>& zsT>"(>9 0 

2) (vT>) i£fe£ffi^-C, Xf-nA7^ iVZ-^zteliZ ->7> 
RttifcJK^O. 9-1. 1 =fc ? Hep^L7t#fegBf£lCi3V>T, 5 p p m<D 

0) 7^6 0% (ifSL<(i8 0%) ^4y7>0^ 0 

o %j^Tt*^ -> r > >r > * o 

[0 0 3 8] 

mx~$> <o , -eo^ftmfi^ i . o J; o »-e*«57K»tt*3H-**«f £ L < > $ <b ^> 
fcTIESB— tt^: (CI) $ til) 7 ^ o v 7 - >Mt-*4 C i: <b t 
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[0 0 3 9] 

Hti 2] 




(X4)a 4 
^lv-(Y 4 )b 4 



(Ya)ba^l- 



P<2)a 2 



[0 0 4 0] 

— *£55 (CI) tcisv^T, Xi, X 2 > X3i3«tU f X 4 (±, -e-ti-rn^nzt^ -s 
O-Z, -SO2-Z, -SO2NRIR2, -CONR1R2, itz 

ii-co 2 Ri Wo ^n^omi^n^, -so-z, -so 2 -z, 

- S O2NR 1 R 2 *3«t CT-C ONR 1 R 2 1>*fti L < , #K- S O2 - Zfcitf 
-S0 2 NR1R2WL<, -S0 2 -Z^ft^ffiLv> o CLCT\ f(Offt 
it^tt a 1 - a 4 OV>f ti^2 W±<7)t^ttf ^, Xi~X 4 <7)|*L WSl 

&£^l- 0 xi, X2^ X3*5<ty f X4{4, -eti-etL^< iwjcem^-eabo-r 

O2-Z t-S O2NR 1 R 2 £-^-ev>T& 
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*%wx&, i&n^mxh&*vyt<DKfc i &*Tifz>tzib\z^ -j*?u^t- 

>#t&cmi^l1«£2j|ALT@Mfcmft£ 1. 0V (vs SCE) <fc^&* 
tt^ct^SJL^o ^t«tefiftT-&£ii£1tf£ L<. ^-fbffite^i. iv 

(v s SCE) J: *) i><Dtf± L < „ 1. 2V (vs SCE 

[0 0 4 1 ] 

$Ht«{£<7>fi (Eox) (i^H#/6^^{c?IiJ^i-^^<i:^'C^<?>o -<7)^i*^M 
LT(i, tfiRfifP. D e 1 a h a yf "New Instrumental M 
ethods in Electrochemistry" (1 9 5 4# In 
terscience Publishers ttfij) , A. J . Bar &\$M " 
Electrochemical Methods" ( 1 9 8 0^ JohnW 
i 1 e y & Sons ttTU) , j^lHABg^^ "«^t^flJ7E&" ( 1 9 8 4^ 

mitmmt, m^mm-r v *y i»*?m&.mwL-r e^yy 

^■fK, 1X10-4-1X1 0-6^e;u/<; y h ;K7>?lJt KiSA? LT 

> ? 'J y ? * y * h >; -^Estl* 0 - 7n^77-f-$:ffl^tSCE (M 

£4b\ mfi^-afi^lC^i-^Tc^H, ^fS^-Cfi, 0. lmo l dm-3<7)^ 
ta^^x h77 a Dk';V7>^-'>A^5:#I)|ft LT^trv^^w-t^AT^ 
K4" (M^ISli 0 . 0 0 1 m o 1 d m"3) T'jSit^- 7n^77^-i:J; I) 

?f.iJte u;i(vs sce) zmAomtmtL t-t& 0 

[0 0 4 2] 

Eox (mitmm ^Ki^^n^iw^t^^ifcL, -ecoia 
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ttt^ct^iii^o lot, a^«os^-^n4^>m^-«#i4<7)Rst:^ 

y h <7)M^^^i5c<T p{i£fflv>*if£\ ^;u7^-;i/S, 

^77^^;n<7)j: n\za vmtf±£^wmmzmx-fz>z\tiz± vmitmtL* 

[0 0 4 3] 
[0 0 4 4] 

i^r> -* 7 &mx°m^h*iz>-7 ?u ->7->ii »jL<ii-^ (ci) -e 
— is&t (ci) tc&^-c, xi, x 2 > X3^j:D f x 4 (i. ^ft-r^tzx, -S 

O-Z, -SO2-Z, -SO2NRIR2, -CONR1R2, itz 

H-CO2R 1 £^-to ctLfb^M^^^-e^, -so-z, -SO2 -z, 

-SO2NR lR2fe«tO i -CONRlR 2 if^ L<> S C»2- Z & J: 

-SO2NRIR2WK, -S 02-Z75 ? ft^^t Lv> 0 i^T\ -eosm 

M^^ta 1 -a 4<7)v^-rtL^^2m±com^^-r^> xi~x 4 oi*u 

mzm-fo itz. Xi, X2^ X3fc«ty f x 4 {i, *ft-rft£<Pii;fi&&T-fco-c 
**v»ti^x.tfxi, x 2 > x 3 ij <t x 4 ^t - s 02- z , a* 

o#ZJ±^ J: ? |b] DM^^M^T^^^^WlCS 

O2-Z t-S O2NR 1 R 2 ^^-ev^tu^o 
[0 0 4 5] 
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W&i> L < (ii^^T^*;^ BI&& LOi&fi&or'J-;^ 
££fig&fc L< (i*M^o^#^S^^i- 0 i^Ti, tK^KT-, I»U< 

^ J: ^IMiW^ C«f i U>o 11 L, Rl, R 2^v^-rtL^>7tc 
[0 0 4 6] 

Rl, R 2 tsXZfZtmi-W&k L < lilSt*^7i^^Si: LTIi, £t%ffiC 

R2, Yi, y 2 . Y 3 &£v*Y4^i l zmi&mzw^zttfnjm%m&<nmmmt 
mci>(Dfrmfbtiz>o *-ci>*.mk, j^-^^m, xxf^i, ->7yi, r 

^> o 

[0 0 4 7] 

R 1 , R 2 is XVZ^m-f Wl^ii L < fifti^<7)y^D7;^;Ht LT(±, 
^JIBRT-ftA* 5 - 3 0<Oy^o7J^iH^ffL^ # K$feJR-Oi&WM4 J *»>f > 
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& j: ^ y 4 t& ? 3E ^ o c t tf»\m%Wi&<r>w&& tma> owmf ^ n 

ri, r 2 43 e ty f z^-ra^^ l< itmw&vTfrtr-frmt lt«, ^ 

Rl, R2, Yx, Y2^ Y3^J:^Y 4 ^M^g^^^o l l t^plf^^^oa 
[0 0 4 8] 

RK R 2 JScfcC/Z ^iti^t L< (iii^7 7i^;Hi: LT(±, 
^^tv^S^^ 5H£07^*;1/*tW£ L<, # W7lflitSt£;ti- 
rk R2, Yx, y 2 s Y 3 &±vY 4 &^izw&mzw^^ t^m*m&nw: 

Rl, R 2&J:<^Z^-fm#H L< liiiftW7'J-;Hi Ltli, ^^Jl 
W6-3 0O7'J-^WiLK em*^0<b LTIi, f£$<7>Z, Rl 
, R2, Yi, Y 2 , Y3fe«tD f Y 4 7& s !EUfiJfe3£*^FOC:i:7&«pr^35r^Ofi«|3g 
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*j^f+y;H, 7v^7<;|, *;u*>y^ K3fe> x fry r ^ 4 
, ^ 7y^l, 7^*8, 4^T>^e 

--^z^TWt L < , ->7y|, *jV^y;^ x;i'7 7 ; e^i/$, #;i/y^ 

[0 0 4 9] 

*^-y;y, y^y-yy, *y^r-9-v>, tfn-;K 

5 ^v*-;k ^>X>f ^ yy*-^, h 'J 7 7*-iK jf^-fl-v*— ;K ^>Xt+t 

y- ;k fr v- ^ , s<> v**- r y- ;k -i vf 7v'-jk ^ > x 4 v r y- 
;K f7y , 7 , /-;K ^yt+t 1 /-^ ^>x^vt^tv-^, ^o'jy> 

tf>;v>, k*7yy, t:v^v>\ t:';^v>, F'J7y>, f? 1 /-^ 

^ y- ;w , ^'/X^f 5 / y- ;k h >j r y- ;k f7 , /-;K ^ > y r y- ^ 
, ^fyf 7v*-;k ^>X^yf7y*-iK f-T'JTV-frij^fhixho *rti 

Yi, Y 2 * Y3*5«tO f Y 4 (i, -E-tL-PtL^jtH, Tk&JSS^ ^nyyUf^, r )V 
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r/Jrv^, 7'J-;H^ry|, 7y;V7^I, 7 'J - ^ T ^ / 1^ K ^ 

, ^^7 7*^^7^^ T^^r;i/^^^. T -)V^-Jr^ T )l< a * is i] )\, 

, tifr/^J y'J^t^fyi, 7'J-^t^y*^*-^ T 'J 

[0 0 5 0] 

[0 0 5 1 1 

Kitl-l 2coit$li^(i^KilT;i/^;u*, ^15:7-1 8 ofiJlS tzit 

2-1 2<7)itiIi^(i^iK§lT^^-^^ #t«c3~l 2<7)ltiIi/z(i^lKm 
y^7i^)H, m«3 ~ 1 2<7)j£iIi^(±^iKiIv^nr^^-;i/* m 

, 2-xf j^yj|/ % 2 - ^ 3 -7x7 3f y7n 

, T'J-;U* (^Jx.(i\ -7^-^, 4-t-7Wx^K 2, 4 

-y-t-7^^7x;^) , mmm& («iif, -r^v^K tr^'/y^ 
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h'JT'/'J^K 2-"7'J;K 2-^-x-;k 2 - k? 'J ^ v-;k 2-^>y*^-r 

y;;u) , ->7yi, tKo + ^i, - hoi, r$;m, r 

;u*;u**vg ^h^r->, x^^fy, 2->>^fyiF^y, 2-* 

^7iMy, 4-t-7'f^7xy^y > 3 - — h O 7 i 7 3r 3 - t - "7' 

f 1 ^ v * ;i//^>f ;i/ 7 x y y , 3 h^y*;w^^f;i/) „ Ty^7^ 
y& (m*.l£. T-thT$h\ ^>XT<h\ 4- (3-t-7f^-4-kF 

D*y7i; + y) T9^y\ K) , ri^^T^yi (#!]xJi:\ ^f^r^y 

, 7xx^7U, 2-^DnTx'jy, ^ lx^f (Mz.lS. 7xx;^i/^ 
K> ^f^«)WK, N, N-y'rf;^!/^ K) , X^7t ; E^V7? 7i ( 
Wx.li. N, N-y7 a nt?;^;V77 ; B'f;i'7^y) , T ;w * ;i/ ^ * H (Mx.lf 

, ^^if-*. ^^i^. 2-7xMyXWt) , T'J-^pM ( 
tflx-WT, 7x-;Pft, 2-7h+y-5-t-t7f^7xx;pft, 2-# 
;u^y7x-;i/ft) . 7^+;^ + y*;v*'x^7^/i ^ h 

^-tr >x;u*>T^ K, P -F^x>x;^t>7< K) , *;w^^>f 

(i\ N-xf;^^/^^iK N, N-y'7f;V*^^>f;V) , ^^7?^^ 

^ (1?!lx-f£\ N-xf^^;U7r ; e^;K N, N-y7at';^;V77 ; E^;i' 

^ry*;kfx;H (#ijx.(£\ ^ h^y*^t*x;K 7f JVt^y*il/*-;v) N 
itlt^yl (^ijx-tdf. l-7xx^fF77*-^-5-t + y, 2-rh7 
tFof7XjVt + y) , 7 71 (^Jx.(^ 7i-^7'A 4-^Ky7xX 
^7V\ 4-t'^'n-f^7</7xx;i/7v\ 2-t Kn^y-4-7n/V^ 
^7xx;i/7V) , 7y^ + yl ($lx.(£, T-feh^rv) , iJ ;W^.f )Vir * 
■>I (Mx.l£, N-yf/M^/^^^f + y, N-7xx;^;w^/f^t^f 
v) , y'J^t + yi (#0xJ^ F'J>f^y'J;^^fy, y/f^Mf^y'J 
, 7 l J-i^ + y*i^*x^7;/i (0flx.<£, 7i/*y*K- 
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;UT^y) , ^ (tf!]x.f4\ N-**v>^ h\ N-7*;l"f * K) > *1 
mm^tm (1?lJx.(4\ 2-^> , /f7V' l J;i'ft, 2, 4-y-7xy + y-l 
, 3, 5-b'J7y-^-6-ft, 2 -fc°'J vA-?-*) , *;U-7^-;l^ (#0 
X.(4\ 3-7x7dry7°ne^X;V7'f-^) , (09xJi\ 7x7 

j-3ri/j})ltf~)lsm (1?UxJ4\ 7x/^y*jkf^;i/) , 7->n^ (#!l;U4\ T 

■fc^ou, 3 -7x^;i/7°n/NV>f;K ^>V>r;i/) . 14^*14^ ($lxJ4 
[0 0 5 2] 

huIE— ^ (CI) -efE£*i&7*n vT->^W7Kv#t4-e^)^*i-^U(i;, 
4 0^;ix*^f4i& (Dtkm-Ob-? X £ 4 < , * >o#!Kcf4, T> 

^e^^Avf^->, r^^';#^-f^> ($k 'jf7A^t>, m; ^ a * > 

[0 0 5 3] 

2M1-&^<h^#^;£ Lv^ 0 

a 1 ~a 4£>4<7b 1 -b 414, Zti^tiX i~~ X4& J: Y 4 ^Mlt 
£fE1"o a 1 -a 4(4, ^ti^^C 0 ~~ 4 <7)gik£^1-^\ <£T7i> ? |5]B#tC 
0(:^^:tli^i> o b 1 - b 4 (4, 0-4OlIWo & 

a 1 ~a 4*54^ 1 -b 4 <D^-ftifrtf 2 &±<D&mx&2> t & It, Xi 
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altblli, a 1 + b 1 = 4 ORH&fciS ^i" c *f K*f £ Lv><D(i, a ltfl 

1 tfl £fEU b 1 &3 *m-f 'ft* i>1&i Lv^o 

aUbl, aUbl, alibi <D&m.fr&t>*tl,zte\,->X , a 1 <h b 1 

[0 0 5 4] 

MtltlfiL^^lt 7Kft/ET-<7M&K, &J£7C3££ LT, Li, Na, K 
, Mg, Ti, Z r , V, Nb, Ta, Cr, Mo. W, Mn, Fe, Co, N 
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yH^*tL4 0 liufET'J -;u*4tv*^jK-;1/T5 7St LTli, ^JSK^gc 

iUIEIf 2004-3035063 
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^-v: 79/ 



t5 ? 7-2 0 'J - + y * JV*' - ^ 7 ^ 1^1 U> 0 liulBg&^Wc 

KUU 7xy^y*;kf^JV7 ^ y ^^-a-iti^o 
[0 12 0] 

m&T )ls*)UX)V*-)VT 5 711^1^7'] -;i/X;U*J^T 5 y^^t ft 
£o HiffeT^^r;ux^^ — ;i/T 3. 711^7 'J rh — ^T ^ y 31 1 LT(i 

, I^S^Stf* 1 ~ 2 0W7;^J^^*-^7^/$aO i MlW7-2 
0(?)7'J-^7;;v*^;u7^yM?iLv^ frfeSEI^oW^fi, 

< y ^<7)Wif±, y f;i/x;i/*-;i/7 ^ y^, N-7x^ji/-^fMjv*^^ 

-^7 5 ft^ 0 

[0 12 1] 

tff^;^t-;v7< y&Ktt, imtx;^-;i'7^ y*^$ft^> 0 
-;i/T^ y^h LT*i, ^lET-Hc^l - 1 2 0ll^^*-^7^ /S^if 

£ l^o mmfe&^mizn^ ><* tiz>o mmmn*^* 

-;i/T^ y ^7& ? ^ift^>o 

[0 12 2] 

t^7 'j - ^f tii«it if ti^iti^o rn.mm.tLx 

>; v;i/f ^^-g-^ft^o 
[0 12 3] 
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— «t t^'M^ T 'J ;i^7^ £ *i & 0 r ;u * )i> x ;v * ^ ;u^& J: 

-)\,7)V*- £ & if %> fttf-c § £ 0 
[0 12 4] 

[0 12 5] 
[0 12 6] 

x;u7 r^-r ;w**cw\ 11^^77^^ WtSti^o H<rfSttl^*<^^m 

■=e-T ^gfeiJJ:^- (2-tFo^->xf^) 7>^7 7 ; e^;vl^JtLl)o 
[0 12 7] 

-fesS (Mia) 
[0 12 8] 
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81/ 



[it 2 5] 




[0 12 9] 

5£<f, Rl, R2, R5j3j:yfR6(i— ^ (MI) fcR*|-C** 0 
R 3is «fc Xf R 4 (i& * \z ^mBSL=F i tz (ig&* £ £ L , gEe&2£*±flgflfrS£& 
> 7v^i, r;i/3*->*^'-K-;Hg, T'j-^t + v* 

[0 13 0] 

zii^^^otM^^pi^o. 2 o &±.<Dm*m.3 mm* m-to zi 

T-iR^lttlfe*^^ i L < „ 0. 6 0^±Ol^f?ltt*^!|fi:ffl Lv^\ 1 
-2 0O7M;^^*-;i/i, 0t^tfc6 - 2 0 or «J #tif 



Lv\ #CffJLi/4o(i, y7/I, ^lil - 2 0<?)7;Ki^;^-;H 
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^-v: 82/ 



n^y^y^t v^n^+hy^t v^n^y^y^ v^n^^y^l, y* 
o^-ty^t tf'JvySjt t°^y>f, fcf^vySjt h 'J 7 

v 4 ^ r v- ^gt, ^ y y-r < ^ v*- ^gt * * -9- v- ^ y * 

[0131] 

(mi a) x~nwLtz&w&m<D7kmw^tmmztix^x i> m 

IMHtli, (MI) xmWLtzW&m, G. Rl, R2-e^L^» 

6tF tcf&-f & fztbliZ 1 9 3 5^CL. P. HammettCJ:*) tt $ *ifclSB*aiJ 

-c^^^n zti&^aj£<%mftLtim£>btix\,^z> 0 ^> v vm^tbhtitzm. 

C <!: t^T £ ?5\ Mz-l£. J. A. DeanH, TLange' s Handb 
ook of Chemi s t ryj ^1 2E 1 9 7 9 ^ (M c Graw- 
H i 1 1 ) ^ 12 2f, 96- 1 0 31, 1 9 7 9^ (S 

it's.) Hf£L^ 0 ft, *%W^&^x&W:&&$:^* y Y<DW&mfemi<j pK£ 

'omfcLtzio, m.wLfz*)-r2>j>^ z tut ±u<vj&wx -%im.%\<Dm 
v hm^&^^^xmfcLfzm&^^<DmMiHtz&tnzx&?>ow®:&£ 

i>^ts-zti*^oixi>%\;* 0 itz. ^Bjo-fet (i a) o^^ti, ^y-tf 
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[0 13 2] 

v hWmm^a pfi^O. 6 0l^±oET«lt!fe^ LT(i, -/7/S 

— , 7U ;i/36 (1?!lx.(i\ tn-^oD7iy + y*)^' 
if, N-xf;^^7 7 ; e^K N, N-y>W^7r^>f^ , ^n^> 

7on7 a. — tuj-^is) , XJKt^;vt + vi (Wx.tf^f^7^*i ;u 
t + vi) , ^D7-'>ft7)^^fti (fllx.**. y'7Dn^Wt) . 2o 
£l±O(rpi^0. 1 S^OKT-^ltt^-eg^^tL^T';-^* (#!)xJi\ 
2, 4-v-hn7i~;K ^^^^nn7i-;u) , fcJ;l>VnS (0Ox.fi" 
„ 2 -^>V*^-^r-9-y; 2-^>7'f77''JiK l-7x^^-2-^>7' 

[0 13 31 

ffiria-teS: (mi) ti$tL^,7y*Mt LttcffJ lv>imw^ 
■£11, r5^j;^r6^ Ltili L < (i, j|c*JKiK T;i/*;i^, T i ;-^> H 
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^^■e^^o tztzL. R5 &± IF RH*& ^m^-CbZ^ titter G 

t v r V- ^< > r V- ;v^tT & i), £ h K it tf ? v- ^m, 4 v -f- r 
y - ;HR-C ab , ft & «f $ L < (i t: ? y- ;i/3R-C* £ 0 

< te7kmmi L , T)v*)vm, ^uyyjg^ ^T/m, -ft iDVjf; 

[0 13 4J 

ft, mrifi-^ (mi) ^^tL^ft^tjo^s L^mmm^m.^^^ 

[0 13 5] 

huK-^ (MI) T^SftMb^ (7« <7)^#:^iJ^mT^^i-^\ 
[0 13 6] 
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[Si 2] 




Ri H-N^ 

R 2 



skm Rj R> 5i 



- -co 
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CH 3 


"C e H 17 




CH 3 


-i> 

CH 3 


-CH 3 


- -sXr 


-0-CH, 
CH 3 




C 8 H 17 


- <o 


OCeHi7 
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-C 8 H 17 




CH 3 


CH 3 


-CH 3 



[0 13 7] 
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[0 13 8] 
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[114] 



R W CN H3C W CN H 

I >=N R 4 

R 2 H-N^ 



R 



3 



mm r, 52 Rj R 4 

-11 + ^XX S ^ "O^ -O 8 ^ 



a-12 _^~\ ^^jf CPOH . -</ ^so 3 K 



CH3 




a -i3 ^X)~ SQjK -hQ- so ' k -<3 

(4,5-mix) 



COOH 



COOH 



CHa s0 3 Na CH 3 ^OgNa 



CH3 SO a K C ^ /Q* 



CH3 



CH 3 CHa 



N(CH 2 COi,H)a . c ^ N(CH 2 COjH) a 
CHa CHfe 

.-17 + ^XJ S0,N * -P^ S °^ -P"«V 



CH 3 CH3 



[0 13 9] 
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[0141] 
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[0 14 4] 
im2 0] 




[0 14 5] 
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[ft 2 1] 




[0 14 6] 
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K2 2] 




[0 14 7] 
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[£2 3] 




[0 14 8] 
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IH2 4] 




[0 14 9] 
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%tM*7'4 TtcEp® L/jftt", ^f-nA7^;^- (#0x.tf, X-r i te 
3 10TRiW) ^iiLTRttM^PJ^L, -fxn-ituJsH^^lg 
(D B ) ^\ 0. 90-1. 1 0<7)*£ 1 ,£-?-<7M >*<7>*J!)iMJt <h Ltt^L 

TSMUWK:tjIfe£-e, -eo^l^Jt«W^Jt<7)8 0%i:^-5)i-ec7)B#p H 1 (t) 
75^*^7t:?MlJligfeii^i5: (k) £ (0. 8 = e"kt) t^te^/j t # tC, |£ 
i$j£5e&ri ? 5. 0X10-2 [hour-1] WT, SP£ L < W\ 3. 0X10-2 [ 
h o u r-1] &T\ W^tti L< t±, 1. 0X10"2 [hour-1] JaTUIWD 

itz. UK iD-^li, $HbBfc^l. 0 V (vs SCE) J:^#-C& 

WKU, i. iv (vs sce) J: o k*^&&3MW££>K»£ 

L<, 1. 2V (v s SCE) i *) L^ 0 ^(7)S 

^tmfi^fi (eox) itmm^mBizm^-t^^t^^^o c^^c 

H LTfi, 0!lx.(f P. D e 1 a h a yf "New Instrumental 
Methods in Electrochemistry" (1 9 5 4# I 
nterscience Publisher sttTU) -^A. J . Bar di&M 
"Electrochemical Methods" (1 9 8 0^ John 
Wiley & Son sttTU) , HAlBSltill 1 "m^t^M^®:" (1984 

[0 15 0] 

Ml£|**4-£ lxio-4~ixi o-6^e;i//'j 7 h ;W#JS?LT, -»M ? 
y y * v 'j -*?mt^-yvyy~7 sce (g&fn# 0^ 
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— i^t:SSt^^> 0. 1 m o 1 dm-3<7)$ll^ 

(-m^mmt 0 . 0 0 1 m o 1 d m-3) T'ltflfL* 0 - 7U7yyi-\z£V) Mfc 
[0151] 

[0 15 2] 

4f-e**^t^ifJ Lv^o ^(OtftAma x^3 9 0 nm^«b 4 7 0 nmi:*l) 
, AmaxWtMl (A max) t , A m a x + 7 0 n m^fM I (A ma 
x + 7 0nm) t<Ditl (lmax + 70nm) / I (Amax) (MT\ Cl<7) 
Jt£JtI#\ 0. 2J£JLT-e*-6>fin-*3H-*««fS L< , 0. lTO^f>t:ff 
£ Lv* e m&<VTmii0. 0 l^JS-eab-So ±I£OAma x ^O^Iiiyjcvtflfc^ 

[0153] 

C!OJ:^**<fcmffiXU^iR^tt«:»J£^&*»fcLT, TfiB-fl£:£ (Yl) 
"C£$*L&fc©7W£ Lv\, fcfc'U (1) -CScSft&ffc^li, A ma 

x^3 9 0 nm^^4 7 0 nmC^MJ:< 1 L t ±8BlR'fb*ttX I (A 
max + 70nm) /I (Amax) 5:i£L^< Hi^ 0 ft. Iff*^ 1 USB 
«0^in-^^^lf^4 tcfSfcCO-^ (Yl) fl^^^fxn-M 

ttliiE# 2004-3035063 
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(Yl) A — N = N — B 

o 

^i:Ltl±, N, 0, SWfiLv^o 
[0 15 4] 

Buffi— ^ (Yl) K*3V*T, A-e^^tL^tm^t LTt±, 5-tf9Vn> 
, n'7V*-^ F'JTv-jk t+tv'n>, ^vt^tv'D'/, /*;nfy — ;i/ 
& x kf'J K>, t°>;v>, n-^>, ^V'Jy^y't^ ^7 7*n fcf'J V> 

2 , 6 - y'7 < J tf 'J v b'7/n T V-;MKj&*8F£ L < , 5 - T 5 J 
t 5 7'/-;K 2 - 1: Kn^r v- 6 - tf ' ; t: 7 v'n h >j 7v'-iW ? t(:jJf 

[0 15 5] 

, F'jTy'v, ^v + yjy, *^-y;y, ->>y;>, y?vv> 

^ > V*- * 7 a. > , if 9 v*- ;k >f ^ ? V- ;k ^ > 5 yy- ;k h >; T y 
->>K **-9-y-/K 'fvt^tv'-^ ^>y*^r-9-y-;K f7V-JK ^ 
> T */- ;u , >fvf7 V— ^ , ^>7>fvf7 v - ;u , ^-TVT y— ;u , ^ 
^/>fV**t'/-A', fcfn'jv>. tf^Uv>, tf^v>. ^^/'Jy> 

, **-9-y— ;w ^7*^-/-^, ^^y^-^r-y-y-^, f7V-;K ^>y 
f7 7'-;K 7f77-;K ^yyM7f77'-JK f7y'77-;K ^>y 
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>f 7*^-9" V'-^tW $ L < , ^y^y, t'7V*-;K f7'/-* 

, ^yy*3r-iJ-y*-;K ^>^y^+ty-iK -fvf7V-;K >f ^ W— 
;K ^ y y> r V- )V , f7v7 y- WM:!tHL<, t? 9 V- ;k ^ > y* 
f7-/-^ ^>y'tH'/-iK 1, 2, 4-f7y'7V'-;l/ 

, l, 3, 4 -f-r ^ry*-;i/* f JRFU«fS L^ 0 

[0 15 6] 

77i, H Kn + y^i, - hug, 7^n^yi, + y'J^ 

t + vi, nft^rvS, T">^*^v*, *;W^^^Jfy|, 7^3 
^y*jWt^^tJfy|, 7'J-;^^y*^'t-^t^fyi, 7^y*. 7v 
^7^i, T < y *;u,-K— 5 y&* 7;i/3^y*;k^-;v7<yS, 7'J 
-;i/t^y*;i"t'^7<yS, x^7r ; e^^7^/i, t^^j^rx/t 1 ) — 
;^;^t-^7^/i, y;w^y°b^, r^^r^-f-^-H, 7';— ;w ^t- 

nsJklFT 'J -^7s;i/*-^i, 7y;H, 7'J-^t+y*^*-;vi, 7^3 
[0 15 7] 

-tffc* (Yl) Oifefl-SrTKiStt^fi-i: LT«ffl-f-5J»^tc»i, ttft\z4*> 
;i/*3l, *ihi>y^s N ^y.^y^ioctt/407y^- f 7A*^^-^$tt^o 

* y 31*5 «£ zrx )v *3£iiJKo*KS8-e $.otU<> ia £ ffMI" %>m*y<n>mz. 
a, 7> ; E-7A^y, 7;i/#';&JR>f *y 'Jf-^A-r^y, tF'J-y 
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[0 15 8] 

-JKsS (Yl) fi^tl^Mon-k -&5t (Y2) , (Y3) , (Y4 
) <7)$k®-rftt t L^o 
-&5£ (Y2) 
[0 15 9] 
[ft 2 6] 

R1 N=N— R4 



I n 
R2 

[0 16 0] 

(Y2) R 1 i3«t CFR 3 ti> tKSJ^T^ ->7/i, T;i/*;H^ v 

(Y3) 
[0161] 
[ft 2 7] 

R5 N=N— R6 



Zc-2b 
[0 16 2] 

— ^ (Y3) *K R5li, TMf/KTs y77i, T^*;^ ->y-nr;u* 
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)vmitzli<f *>1£§l7k1£*£^U Zal±-N = , -NH-, ifcl±-C ( 
Rll) = £3sU Z biJJl^Z c li&^afcfilLT, -N = ££(±-C (R 1 1 

•to 

-flbS (Y4) 
[0 16 3] 



[0 16 4] 

— UbS (Y4) Icfev^T, R 7i3«tCKR 9 li^^MLt, 7kf!tmi\ y77 

7^;i^ v^nr^*^^ r^jv^jvm, tv-;^, t;i^;i^* 
/^ 7^3^fy*;i/^^7^yi, W K3£, r ^ ;w ^- * 7'J-;v 
[0 16 5] 

fltffi-^ (Y2) , (Y3) is XV 1 (Y4) R K R 2, R3, R 5, 
R7, R 8 3s <£ t>* R 9 ^if7^^^£i:{i, T)V*)\s&& <fc If 

ii^0 7;v^;H^iti^o iiufET^^i: LTCi, Kil^t^ l 7bM 

*;i^<7)Wc(i, 7*^;K ^y^a^, t tKn 



[ft 2 8] 
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yntfJK J: IK 4 -^J^rfM^ifti, 
[0 16 6] 

Rl, R2, R3> R5, R7, R 8 i J/R 9 t v ^ o 7^^r^iC(i 
> g&& ^tiy^DT^ + ^J: I>*&g»o v ^ ;H£t&*£ £ *i & 

Rl, R2, R3, R5, R7, R 8 i3 i IKR 9 ^t7 7;^;HCIi, g 
£ & 7 7^ ;H£*3 «fc t>*&gjfc<z> 77M Jti^o hu IS 7?^ 
«atlJ, ^MW7M2 + L^, SUISSE 

[0 16 7] 

RK R2, R3, R5, R7, R 8 IFR 9 rt^-fT -JUgfeKli* g& 

Ltli, £^^1^67^2 0O7'J-;ui*«SfSU>o bu f £g&^>0!J K (i 
, T^^r^*, 7^3^ryi, ^ny>i^, 7W7?yJ, &J:IM*> 

^ f + y7x-;K o - ^ n n 7x-jk jsilKm- ( 3 -x;^7*n kf;l/7 5 
[0 16 8] 

Rl, R2, R3, R5, R7, R 8 £ «t I^R 9 tf&fT fr^fH-t&Kkt^ 

g^^Wi-^T^^^f-^^^iiKteg^T^^^^-^^^-sn^o Htrie 

7;^^ftiiLti±, StfcffiCT-Srt* 1 7bm 2 0W7;^^ftWiLv> 
RK R2, R3, R5, R7, R 8 <fc IKR 9 rt^f T V -;i^*^tC(±, 

am» £ * r v - >i> + * ma «t ofiifto r - ^ ^ * **> ? ^- j^ fl utr le 

mililf 2 004-3035063 
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105/ 



[0 16 9] 

N, S, Ot&*0£Lv\, f f lit It* o t i iPff Rlf f o t 

3R5S?$Sitt*S|-e* 0 , #C h 'J7v>, fc? 'J ^ y >, v > Lv^iJ 

[0 1 7 0] 

R8WAny>^t LTUV7 ySURT, ffl^^S J: CK**®^*^ 



Rl, R3, R5, R8^gf7^n^yK;ii, fM^^t^T^n^y 

jch^rv, ^V^D^v, ^b+yxF^ry, Fn^ yx h * J: 
[0171] 

•>S, ^ J: LK-T ^>14«14*^ttL^o HtrlET >J-^t^yi^t:ii, 7 
x/*->, p-^ h + y7xy+y^i{>'o-^ F+y7x; *i/i)^Ztlh 0 
R 8W7->^7 5 SZkKkt* iMW^7y;i/7^ 31*5 «fc t/ilfi&O 
7v;i/7^min4, HtrlfiTv^T^ ;mt LTfi, M^T-m^^TtjS 
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[0 17 2] 

R 8^^-r^^^-^r < y^;ii, g&S£;£r1-&y ;i/*^;ut ^ y^&J: 
0 { ll^(7)^;i/*-^7^ yi^iti^o Huie^^^-^r^ y^t Ltii, 
m^T-^u^7^2 o ^y^*-^?-^ y&ws Lv^ 0 mrie^^^-^r? 

y ^<7)#Hi(i, ^f;i/X;u*-^7^ / , & J; {/jl^-^t, )V^ — )VT 5 y # J ns"S 
R 87) 5 lt7^n + y*;^f-^7^ y^cti, iM**t-57;i'3^v* 

^#-^7 < y Ifc J; [/law 7 ;^ •> * ji/ 7 ^ y^ ? #£ft& 0 m 

UT fls i * is ii )V*<-)VT ^ /mt LTfi. jkmWL^W)* 2 7!;M 2 0 OT^n* 
[0 17 3] 

HufE*7 U>f K&OfliJUtdU 3->Wl"f K, 3, 3 -v'y W KisJ: 

CF3-7x-;^l/>f K^itt^o 

R7, R8, R 9W7;V3 iM^tt-i.7^3 
* -> # «fc tf&Slfeo 7^3^'/*^ - ;i/^7& ? # $ 0 flu IB T ^ 

[0 17 4] 

R2, R7, R8, R 9 ri^f *;V/\^^l/ii:i±, S^^^rl"^ * 

2004-3035063 
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l^^n^o nk&ij )\/&<Dmz&. tf-frij^/vej fr&tex&i'* 
R 8 rt ? ^1-ffi&* £ ^ri" & x ;i/ -7 r -f ;u J: fil&<£> x^7r ; e^i'I 

[0 17 5] 

R2, R8m7y^ii:ii, fil&^SrW-t & T ->;i/^i3 «fc t>lt^(D7 v 
[0 17 6] 



R 8^it7 ^ y^tcti, ei&^£*1"&7^ y Sis <fc cflfcmfc?) r ^ J 
y^o^ijtKi, ^f^7^y, j;xf^7^, r- y 2 - ? □ n r- 

[0 17 7] 

R4, R6, R 1 OT^cStL&^ft^tSfi, — fi£5£ (Y 1) (DBX^flhW. 

■€-f;i/^ iJitfTy^T^S^in, HftfE7rt^;l^fc £^7 'J 
[0 1 7 8] 

BufB-fet (Y3) <=K Za(i-N = , -NH-, i£ti-C (Rll) = £ 
tL, Z bfci^Z c fi#*$U£LT, -N = tfzit-C (R 1 1) = £fcU 
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IMfcmfi co-fit 12, «iwmffi2S^8im»iftoi8[«ta:«r^o«»-c. SfeKM^-K 
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[0 2 4 5] 

-^7 ^ y J: rajfij&o r 'J -;i/t^y*ji/^-;v7 ^ ypt^^o r 

[0 2 4 6] 

T -;i/7^/t-;i/7 < y £4; CKteg&oT^^i'&LKT' »; — — ;u 

T^i^i^o x;^t-^7^/ii:Ltli, ^tH W 1 - 2 0 07 

Ztibxfrfr^frT 5 y^OWK4, ^f;^;ht-^7^S, N-7^^;ix 
-y — ^7 < y^> 7 a. — ^^^^-^7 5 y £ 4 3 -^I'tf' 

^■v7x-;^il/*-^7 < y *i£ 0 
[0 2 4 7] 

mMW^^K-^T < y^i(4, iM^tt^lM^^*-^7 * y*& 

, 2-f^7x>7;j^-;i/7^i, 3 y^H^7 5 y^^i 
[0 2 4 8] 

^I^^y> ^ * - k (4 , £ Wi" 4 flSt^t* ^ * - 4 tf&fi&o 



itllE# 2 004-3035063 
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^-v: 137/ 



»J v > 7. )V * - JlsmtfS £fl& 0 
10 2 4 9] 

&<7)mmmx)i<y ^ -^m^iti&o mmm*^7 -< -^&t lt(±, mmm 

[0 2 5 0] 
[0 2 5 1 ] 

T^^^jo J: if 7 »j -;ux;w-j^;i/^cii, wjfe&^^-f&T )v*)i>& «t tKr 

X If 7 i =. )V x * ^ %mf& Z 1 75 ? T- § £ o 
[0 2 5 2] 

7 J: cKT — t± % ffii&ife&^i".?) 7 )V%-a<5$£. if 

iti&o 7 )\s*)\<i5&Tf7V-)V7,)V7 4 ~)V&<F>mt LTIi, -en-Tti^ 
[0 2 5 3] 

ffllE#2 004-3035063 
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^-v: 138/ 



[0 2 5 4] 

RKs —tfcft, (BK1) , (BK2) ioXlF (BK3) Co^T^tSo 

(BK1) KfcuT, A, B, C(i, <ttl-etl%$>$.LX , fiJ&^tiTv* 
TU^fM (A, C (i 1 fiffi^W^ #UxJ;f7'J ; B(i2filfiO^ 

^ji.(i'T';-^>^) ifzim&ztix\;*xi> £^^mmm& (a, cti 
\<<ym.zM'hz.ttfx£, mmwco^u^t lt(±n, o, & 

<h LT(i7'J-^7 t tz mm^T y'lt^o Xi>X^ Q 

tfz, a, b, c<7>^& < t ^>-o(i, jtfj l< &mmmmx$)2> 0 

[0 2 5 5 J 

COffilWIffStLt, TIE— «5$; (BK4) "CmZtiZ%&m&£.% 

6 mmmmm&<hif btiZo tie— as^s (bk4) xm^n^m^m 
m6mmmmmx$>2>m&&, (bkd »±— ^ (bk2) tzm^-rz 



— JRS: (BK4) 
[0 2 5 6] 
Mb 5 4 ] 




[0 2 5 7] 
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^-v: 139/ 



— (BK4) tljo^T, BiioJ:D f B2ti, = C X C R 2 = 

^^1"t5>\ /WMfmT-, 1tiJ?j^=C R\-t tzli-C R2= 

R5^ R6^^ fltJW^ 7yf 

M^tLO^^I^o R 5 , R 6 -e^^tL^>^$ L^fiJ«li, i^mW.l-, m 

3?^mm. mmm&. r^n, r^^-^ttzitr^-^^^^^^m 
R5^ Re^mm^mw.irx^^c tn%^* 0 

[0 2 5 8] 

G, Ri, R 2 ti, #^iiiLt, tK^^ ^nr>JIH\ Hiram, 
tKn + y*, + 7'J-^t + ->i, 

v|£, Ty^t^fvi, AW^l/t^yi, 7^n^y*;^'- ;i/t + ->S 

, 7'j-^t^ry*W-;i't^yi, r^y* (7;^^7;yi, r 

7 < mmmr < smz^t?) ) , ry^rus, ^wk^, ^^77 

-t^OUT^y^ T^3^ri>*^^-;l/T ^ y 7'J-;i/t + y*;^-Jl'7 

SM, -Foi, 7;i^;i-;W7 -ji^*^ UStgtf-*^, 7;i/*^W7 
Hf^y^? -r^;i^ y ;u~7 T-=e>r £ £(iy ;u*S£f^ U #S<2 
[0 2 5 9] 

, t Kn^yg, 7i^^yi, 7 7y)^*yi, mmm* 

tBII#2 004-3035063 
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-^-v: 140/ 



itli7y^7^it*l3, tf-CiTK^^, 7-'jyS, T -> ^ T * y 3fe** 
tyHL^o #3£fiMKfi&3l£*rL-Ci/»Tfc&v\, 
[0 2 6 0] 

7;l^3^ryi, y7/S$:flf^CU J tHo MliMtCtM^t LT^t 

Rl£R 5 , *^VMiR5tR 6 ^Lt5M6lS^MLtiiv> 0 A 
, Rl, R 2 . R5> R6> G^$n*#«&3fr&qSfc:«&£*#1-a*£0«& 
mtLXli, ±fSG, Ri, R2"Cf If »f -5 1 1 3l s t I So A 
, Rl, R 2 , R5, R6. G±ov»-r-h.^offi«tc«»3gt LT$?,U>f *>tt« 

g^*<h LT<7>^ ^->14^7K143lt;{±, 
3li3J:tMi&7>^-*A3l^ s 'g-£*i*o HufS-f ^te^te^t Ltli, * 

tem^ty (m, u^/^ *>\ h ^a-t ^j;^ 
A-r^->, r- h 7^w^^- ->a) ^^na, 

[0 2 6 1 ] 
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h (e) vmzti2>?-*7 ^ >5t, fT/-;^ ^ ^ ^y*-;^ ^ov^-r 
v*-;l/^t fxyfTV-^WtL^o m=n=ltr*«9, (a 

) -e^^tL^>^^-7i >^-e^> 0 , c^fuSfi-fe*; (4) -e^^tL^t#5iT-*^ 

t£fi, —«gt (BK1) (i-^ (BK3) Cffilt^IiC4^o 
[0 2 6 2 J 
[lb 5 5 ] 




[0 2 6 3] 

_t§5— (a) <b (e) K£v>T, R 9 7&»<b R 17 f;J\ — ^ (BK2) iZ 
iStt&G, Ri, R 2 trailOll«*«:*i-o 
[0 2 6 4] 

^WiZ&^X. ftizlfrt L^ffi&te, TE— tt^C (BK5) T^$*i&*>?> 

— jlS:^ (BK5) 
[0 2 6 5] 
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lit 5 6] 




[0 2 6 6] 

"To Zi(i, of^O. 3 O^lT-f ?lttlT^I.W^i L< , 0. 4 

5 ^^m^^i^^tc^s t < , o . 6 o i^±<7)mT-mmm^m^t 

, #tlt£U ~~ 2 0<7)7J^^;^t-^i, Rit6-2 0O7'J-^Xi^t- 
^ftl- 2 0^*^**^ ^^TO^lfel ~2 0^)ADf>jl:7)^ 
Lv» 0 iftKjf $ Lv^(7)(i, -/77I, Rfti-2 0«O7;^i^ 

liy7yit*So 
[0 2 6 7] 

Rb R2^ R5^ R6 {± ^ — ^ (BK2) tfoJ^-C^^o R3> R4ii, 

tK^T, flS/W^. ^mm. *i^5jt*. 7v;i^, T^rr^rv^^^ 
7'J-^t^y*^*-^I, ^/s^e^Oi^ 7^^;KL<(i7'J 

Hf!f^*, 7-»H, 7;^^i L < (47 >; - ;^/i^*-^«Sf i l < , 

[0 2 6 8] 

— te^c (bk5) x-m.wLtz&mi'g.izw.&mzmLr^xi>&\,*o ztih<o 



t±llE#2 004-3035063 
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W Izm-TZ tzibltZ 1 9 3 L . P. Hamme t tCJ:^ tfPg £ *i£«>ilj 

C i:^^^, fRIxJf, J. A. DeanI, [Lange' s Handb 
ook of Chemi s t ryj ^12|, 1 9 7 9f (McGraw-H 
i 1 1 ) * Rt^fTOJ 1 2 2-^-, 9 6- 1 0 31, 1 9 7 9^ (ffijfc 

m^Lfz^o, mnttz «9 -r ^>^\ c:ft(iji§e<Dj&#Tji.tts-£&, :icmgE£n<ofiirt ? 
* & S?« tc <z) ^ &5e £ ti z> t v > 9 Mvfcx a & < , znmrfJcm^lm r*i>oti) 

^ y vm^^^xmi£LtzWi£\ l zz<Dmmfo^&tti&x-&hnm^*k 

^isz\t^ntx^^ 0 ifz, ^m<D~^ (l) ifzii (2) <7)*^(i 
e^fiEicM^^< .Tpflt^^ffll-^o ^f§0JUi3^r, <, p m*z.<D£o% 

is-ttxmm-t&o 

[0 2 6 9j 

/n* y h BI&^IU pft^ 0 . 6 0J^±<7)fiT«lt£*£: Ltfi, y77i 
^-;u* (15!) x. fix > -if >*/u*.=:;Hfe) LTW & d trt^i & 0 

, 7'J-^t + v*;i"f-^S (0«x.(i\ m- * n n 7 i 7 * v * ;l/,-K 
, 7;i/ + ^;U7>f-^i n -7"n ^ , T 

(i\ N-ifWJV7 7t^K N, N-y>fM^77^^^) , AD^'y 

^^niMtt^pffi^O. 3 0J^±om^?l14*t LT(±, ±ieic*p 
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^;i/#;w*-t-OK n, N- i/'7°J-)Uij )V/<*4 , ^ny^ftr^n^yi 
^> ? 7 n n -7 i^;u^-^r ->) , + (0fl;Uf* — ;u 

> 2- / 0 , /t^ , /U^, 2-^> , /f7 , /'J;K l-7x^-2-^>X 

[0 2 7 0] 

mm-fciK (bk3) TmztizTy&mtLxmzftiL^m.mmn&fr'er 

R5&£V t R & tLXfttL<l*. 7fcffJ£T\ T)V*)V&^ T')-)^&, 

T> T^y*. T->)VT< smx~$> *K iot^iL<l±7Rilg^ 

, ^7f7V-^i > ^>VMyf7V-^ f7y7V*-^ f77*-^ 

^ > r v*- h 'J7 v - )vmx$> o , £ <b fi^#^S> fc? U v > 
^7f7V-;vi, ^>/>fyf-7 , /-/m, f7y*7 > /-;i'l, ^>Vf- 

B 1 ^3J:y f B2^\ -etifti=CRi-, -CR2 = "C&*K Ri> R2^> 
2 L < (i7fc||Jf(i\ y;i^;i^ Aoy>g^ y7;i, #;u/^-f;i^ # 
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iKf+y;H, tKn^y;i/I, T^^^v^ T;urr^ v^;w^^.^^T^> 19 
[0 2 7 1 ] 

ft. frl£-^ (BKl) ^tl^ft^Wi L^>W&&<D®.fr&1o-£l t Z 
[0 2 7 2] 

HUie-^ (BKl) ti^^i^, 7-/fetO*WJ^WTC^t^ 

ywmzit^ ry^^^u^-^y^ r )vu >j #jg>r (#g, 'J ^ a>t 

[0 2 7 3] 
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[*2 5] 

A — N=N — B — N = N — C 
A B C 




[0 2 7 4] 
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[i2 6] 



A — N = N — B — N = N — C 
A B C 
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10 2 7 5] 
[£2 7] 



A — N = N — B — N = N — C 
A B C 
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[0 2 7 6] 

im si 



A— N=N— B — N = N — C 

(d " 1) fV ^ H *Vx n-Q 



H0 3 S >=N 

>-\ \=^S0 3 H 
WT-S0 3 H 

(d-2) _ H 3 C CN 



(d-3) 



(d-4) 



(d-5) 




(d-6) 

H0 3 S^ ^ 
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[0 2 7 7] 
m2 9] 




[0 2 7 8] 
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IfE3 0] 

A— N = N — B — N = N— C 



A B C 




I 

C 2 H 5 



[0 2 7 9] 

Hfrffi— fl£5£ (BK1) , (BK2) , (BK3) , (BK5) -C^£ *L£2fe& 
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0 3.tzZ&mfet LT(±, #12 0 0 2 - 1 1 3 4 6 0 -^IB^O^ «9 £-Jfi 

[0 2 8 0] 

it . C <D$k®- £ #®-c 7 '9 y * >f > * ffl i: L T ^ffl 1" & - i: & ^mx& h 

, sum - <Dmn<Dmwi&^mm m\ t nt & <o«fl^-* 

^t^^JLv^ti, fti£L£®r£11]»l- (S) Ut, (BK1) 
[0 2 8 1 ] 

(bki) vmzti&Skmo^ mtmrnm (s) tLttHiv^ 

1 & r v^m^t* £ o 

[0 2 8 2] 

;M<7)i##-C£, HUfa^'ftmf2:(Eox)(il.0V(vsSCE)-e^>^^W^^ L < , 
MJKli, Eox #n.2V(vsSCE) £ &£*fe£|--C&&o 

[0 2 8 3] 

i/j, £ h\zm<Dm**&m try? ? ? 4 > ? zitm-r %> z. t ^mx-hh 

o 

y ? fx y h teiiffl v ? 4 t Ltii, fltrfB— Ix^: (bki 

) oM^^>^^ft-C0. 2-2 5fi%ttL, ifiKtt, 0. 5-15 
[0 2 8 4] 

ttifiE#2 004-3035063 
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A max 75 J 350nm ;^<b500nm tz$><&3fe$Hi&&«>'f jco — &WiRtfM&0M i> f3 
[0 2 8 51 

^)*^ Wii 2 f i%±t*^ ; t^i l < , x L<(i5Si%J^ 
_h "C >5> o 

[0 2 8 6] 

[0 2 8 7] 
[0 2 8 8] 

r > h ^ * y y t y h ? \z } ) k r v* + >«k r v$fe*h v r 

[0 2 8 9] 

«fc -fxo-MHtli, #fl x. (i ^ y "7° V > ?*J?5t5|j- Ht7x 

/--MI, t7h-^i, r-'jy^, ^y'o^ t?>; k>*L P^ilMrStt 

y Tvyik&tyjm^-t&T*) -)v$> l< fi^r--; ^tvm ; mx-if* y-?v 
yy^tx^xmm^^^vy it&mm z^-f&Tv'jj-ymm-iMz. if"* 
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m^mmt lxh*; ymm. ^ h o • - h n vmn. r?*) vym 

o 

[0 2 9 0] 

yy&frt Lx tf^Vo >^ t^Vn h 'J7y'-;n^ttary^f 

■9- yy- y$k^<D In tail -7 A3M4> #ijx. (f «f 7 b ^f- / 7>f7 + y> 
, T > h 7 tf <J K > & iTO ^*fe*k #!l x. (fy * ^-9- v >»l-^<7) «t 

*>«tv>U t''j^7A N 4®.7y*-<yAm.<DJ: &^i&<nii?--*yx$>^x 

[0 2 9 1 ] 

■9 i7v*yf >^ ;yr- >&$h t*yy- > n -> r - «t 
? *j-y$km ; v^-a^ * >$ft#h mj7x-w^>m, 
f- >^fo i9^* 9Ain ; 7 ^ n ->7-yM ; r > h 9 * / y&m- 
; ^! x. (f * •/ 7 1 u > 7')$* i L r 7 x y - ^i, i-yv-^m. T=-*)>mtt 

:H J ti^o - ft <b <7)^#(i, yn^7* T (D—gfrrfffiM LtWty 7 > $r 
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[0 2 9 2] 

fcmWkftt LTli, K1£3MBk ia«14», RjSttlft 

C.I. ^>f Vl/y K2, 4. 9, 23, 26, 31, 39, 62, 63, 72, 75, 76, 79, 80 
, 81, 83, 84, 89, 92, 95, 111, 173, 184, 207, 211, 212, 214, 218, 21, 22 
3, 224, 225, 226, 227, 232, 233, 240, 241, 242, 243 , 247 
C. I. U ? hAMtl/7h 7, 9 , 47, 48, 51, 66, 90, 93, 94, 95, 98, 10 
0, 101 

C.I. I^jld-8, 9 , 11, 12, 27, 28, 29, 33, 35, 39, 41, 44, 50 

, 53, 58, 59, 68, 86, 87, 93, 95, 96, 98, 100, 106, 108, 109, 110, 130, 
132, 142, 144, 161, 163 

CI. y 4 ]s 9 hT^-l, 10, 15, 22, 25, 55, 67, 68, 71, 76, 77, 78, 80, 
84, 86, 87, 90, 98, 106, 108, 109, 151, 156, 158, 159, 160, 168 , 189, 1 
92, 193, 194, 199, 200, 201, 202, 203, 207, 211, 213 , 214, 218, 225, 22 
9, 236, 237. 244, 248, 249, 251, 252, 264 , 270, 280, 288, 289, 291 
CI. V 4 U ? b 79 y * 9 , 17, 19, 22, 32, 51, 56, 62, 69, 77, 80, 91, 94 
, 97, 108, 112, 113, 114, 117, 118, 121, 122, 125, 132, 146, 154, 166, 1 
68, 173, 199 

C.I.Tv-y K35, 42, 52, 57, 62, 80, 82, 111, 114, 118, 119, 127, 1 

28, 131, 143, 151, 154, 158, 249, 254, 257, 261, 263, 266, 289, 299, 301 
, 305, 336, 337, 361, 396, 397 

C.I.77 7 K/s-^u-y b5, 34, 43, 47, 48, 90, 103, 126 
C. I. T ~> y K-T^n-17, 19, 23, 25, 39, 40, 42, 44, 49, 50, 61, 64, 76, 
79, 110, 127, 135, 143, 151, 159, 169, 174, 190, 195, 196, 197, 199, 218 
, 219, 222, 227 
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C.I.7->7 25, 40, 41, 62, 72, 76, 78, 80, 82, 92, 106, 112 , 

113, 120, 127 : 1 , 129, 138, 143, 175, 181, 205, 207, 220, 221, 230, 232 
, 247, 258, 260, 264, 271, 277, 278, 279, 280, 288, 290, 326 
C.I. T v y 7 ?7, 24, 29, 48, 52 : 1 , 172 

C. I. 'JT^r-f ~fV y K3, 13, 17, 19, 21, 22, 23, 24, 29, 35, 37, 40, 41 
, 43, 45, 49, 55 

C.I.'JT^f^ WtU7 M, 3, 4, 5, 6, 7, 8, 9, 16, 17, 22, 23, 24, 
26, 27, 33, 34 

C. I. 'JT^f-f Jin — 2, 3, 13, 14, 15, 17, 18, 23, 24, 25, 26, 27, 29 
, 35, 37, 41, 42 

C.I. >; TitT-l 7 -2, 3, 5, 8, 10, 13, 14, 15, 17, 18, 19, 21, 25, 26 
, 27, 28, 29, 38 

C.I.'jT^f-f 7"77 y ^4, 5, 8, 14, 21, 23, 26, 31, 32, 34 

K12, 13, 14, 15, 18, 22, 23, 24, 25, 27, 29, 35, 36, 

38, 39, 45, 46 

C.I.^->y^^tl/7 hi, 2, 3, 7, 10, 15, 16, 20, 21, 25, 27, 28, 35 
> 37, 39, 40, 48 

C.I.^-y'^MiO-K 2, 4, 11, 13, 14, 15, 19, 21, 23, 24, 25, 28, 2 
9, 32, 36, 39, 40 

C.I.^->^7^-l 3, 5, 7, 9, 22, 26, 41, 45, 46, 47, 54, 57, 60, 6 
2, 65, 66, 69, 71 

C.I.^-yy?77 y ^8, hti& 0 
[0 2 9 3] 

itz, ^m<D4 >?RIF4 y HKi, mUmA- 1 t i> iz , 

<7>w\%z'&z>tz#)<D&.m*mz.htztb\ l z^ m<7)&m*ftmLri> wm-rz 

[0 2 9 4] 
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& 2;%\<r> i> (DtmmT* § Z> o MCI LXliiJ v-J >Tv ? A (The Society o 
f Dyers and Colour istsU) , r&fTfrJiSWMMilJ B (1989 

^tuk mmBMfcmtm] cMctuji£(i986^fijh repj&iM >**MtJ cmc ttuig 

(1984#TIJ) , W. Herbst, K. Hunger4t^ CJ: Z> Industrial Organic Pigments 
(VCHVerlagsgesellschaft, 1993^fiJ) W£>& 0 ^tfj^ti, ^KMK*|--Ctt7 
(7V*l/-m ^SttT'/Bft, l^TVlIk ^rI/-h7VM) 

*K MMfl--e(i, H£l»|-<7)C. I. Pigment Yellow 34, 37, 42, 53& t\ # 
&M&<DC. I. Pigment Red 101, 108 & £\ W^Mft^C. I. Pigment Blue 27, 

29, 17:1&£\ BMBM<7>C. I. Pigment Black 7, 4 Y & t\ &&m%\- 

<DC. I. Pigment White 4,6, 18.21& t**mf%> - t&XZ 2> 0 
[0 2 9 5] 

n~>7->»k T> h 7 + 7 y?h<D4 yyy Y uy0M {tzt^IQ. I. Pigm 
ent Blue 60& t*) , &*Mtlt O F 'J 7 'J ASM*** 

*f$L<, iC7^ny7->I^ (*f £ t^mt LTli, C. I. Pigment Blue 
15:l,|B|15:2, mi5:3, |eJ15:4, |SI15:6& f ^gfl? * n ->T- ^y^nn^ 
</ » U&ifiSHfciE -7?nvT->, 7^-^A7^0y7->tli EXW#It860475 
-^Ifit^M^h C. I. Pigment Blue 16X$>2>fBt&m7 9 n v T— >\ 
JRrt ? Zn, Nu Tit?**7*n ->7- 4"T'if i Lv^(D(iC. I. Pigmen 
t Blue 15:3.|WJ15:4. 7iK-7A7^ny7->) Lv» 0 
[0 2 9 6] 

*^v^L^feOMf4t t {i> 7 7M (flPS Lv^Jfc LTfi, C. I. Pigment Re 
d 3, |WJ5, [s]lK 1*022, PI 38, PJ48:1, [hJ48:2. PJ48:3, PJ48:4, PJ49:l, PJ5 
2:1, PJ53:l, PJ57:1, PJ63:2, PJ144, PJ146, PI 184) & fc\ rpXi>fti Lv>& 
<7)(iC. I. Pigment Red 57:1, PJ146, PJ184) , K^Mtlfl- 
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mtLXHC. I. Pigment Red 122, |W]192, IWJ202. |b]207, P1209, C. I. Pigme 
nt Violet 19, |b]42, &7>-C&ftP£ L^£<0(±C. I. Pigment Red 122) , 

x^OC. I. Pigment Red 81:1, C. I. Pigment Violet 1, ffl 2 , |W) 3 , |WJ27 
, IWI39) , i/***YVy7hBM ($I;L(£'C. I. Pigment Violet 23, |b]37) , v 
yMfant'D-^M (flOAtfC. I. Pigment Red 254) , ^)VyB3& ( 
1?iJx.(£C. I. Pigment Violet 29) , 7 > h =7 * J y?hW& (tfiJxJiU I. Pigme 
nt Violet 5:1,1^31, |hJ33) , ft^>yi| (tfUxJit. I. Pigment Red 38, 
IWJ88) amt L<ffiv>£>*i£o 
[0 2 9 7] 

M&BMt LT(i, Lv^lh Ltii^ 7 7V*»f^<7)C. I. Pi 

gment Yellow 1, 3, 74, 98, yX7VlM«C. I. Pigment Yellow 12, 13,1 
4, 16, 17, 83, IS^TV^C. I. Pigment Yellow 93, 94, 95, 128, 155, ^< 
>X4 < f/D y^<DC. I. Pigment Yellow 120, 151, 154, 156, 180* £\ * 
fr~Ci>1ft£ Lv^<7)(i^> v v y &i£&b £ WMlzmm L* & O) , -f V/f > K 

> • ^ V-f > KV y y^hMM Lv^Ui: LtliC. I. Pigment Yellow 109 

, 110, 137, 139*h*) , */7?uymn (ft £ L^mt LTf±C. I. Pigment 
Yellow 138* , yy^y bn>Ift (^iJx-iiC. I. Pigment Yellow 24* f 
) *f J L<ffl^fb*i£o 
[0 2 9 8] 

Illl-fc LTIi, ftjftffift (#i L< imt LXU*-tf>7? v 7^ 

dOffe, jrVyVBM (C. I. Pigment Orange 13, 16* £*) ^JiSBfl- (C. I. 
Pigment Green 7*£*) MLTU^o 
[0 2 9 9] 
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(1) &ttme>&ntmm mmm) 

(2) wm^y^wm (cmcem 1984) 

(3) ft*f«*H&ffl«* (CMCtBKS 1986) 

(4) 7fcSJ|W5, 554, 739-S§\ PI5, 571, 3lH§- 

(5) W RJ¥9-151342-^\ fWJ 10-140065-*!% |W] 10-292143^", [hJ 11-166145^- 

# , ±!2 (4) (7)* S#It K ffitt £ ft £ v T y - y A 11 £ # - # > y 7 y ^ H 

^ $ -&xmm ztifzg e^ikiM*^ ±ib(5) o b *#f^;ieiR $ ft/ovs 

[0 3 0 0] 

9-^ mmwF549486^izmm<7)i><D*mfz>z£&x&z> 0 at, from* 

2>mm-<7>*zmt. swRffet? o . o 1 - 1 o M mmx&zz 

t-fimtL<, 0. 0 5~ 1 /uX&ZcZttf^zfti lv> 0 
-^^tfbti^o »«ll± rft^f0*«ffl»fj (CMCffiJSu 1986) Hffitt^* 

^ o 

[0 3 0 1 ] 

%L%m<DJ ytVs-v MBitffl-T ^^jfofi»H^$*L»*1lfcoifi^u 
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* ^ n H ti ^ £ j# -£ & vi t § * o 

h 'J a, 7 ^^u^^-tf^y^ h * Afor-* >14J^®f£ 

[0 3 0 2] 

IMBiS148Jo£-*r*{i>r >?m.f&W)lzttLX 0. 001-1511%, 4fiL 
<i±0. 0 0 5- 1 011%, MCffiKliO. 01-5fi%Wo 
[0 3 0 3] 

ffis «fc l^/ 2 »i5Hfc £ d t \z X o T^^-T £ d ^-e # & 0 a^i^ is if 
[0 3 0 4] 

) oCTUti, 7;V3-;v (fflx.(^, yyy-;K ^yy-;K 7°n;V-;K -f 

y — ;K ^>yy— ;k ^Js^y— ;k ->y cfs^-q-y — ;k ^yy^r;^- 
^) , #Hffi7;i/:3-;M8 (1?lRf£\ xfl/y^'iJn-JK y'xf 1/ > y*'J 3-^ 

y'7°nt:l/>^'j3-;K # U 7°n kf u > y* >J 3 — 7*^ > y* >; rz - ;k ^ 
> i/ * - , ^>y>v:t-;w ^'J-t'J>, h 'J 
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x^-ix>^*;i/3-;i/-^y *^-)\,x.—t xf n-^y'T-tf - K x. 

-M/7xx^x-f^) > T<y (#!Jx.i£\ x.^y-^r^>, vai^y- 

^ y f - ;v -fu M v y *j 7 x y ) zf^r o-flfeoSteSMfc (00 x. *mt^ k 

;wt + vK, 2-tfn'jK>, Ky, N- 

\£-)V- 2 - b°n >j K>, 2 -^-^■9-'/'; K>, 1, 3-yVf^-2-'f^ 
V*'J ->V >\ 7-fe hx h >; ;K y-t h y) tfmfhtt&o ft, HuIS7KrlfDl4W« 

2mm&±.zwmLxi> x^ 0 **w-c*±, a #*^i 5 or 

[0 3 0 5] 

, KSM t$Hfc ^«:t(:J;o tiff & £ t t&*t # & 0 

(i 1 7 OWUtJb^o 

*U-K yy^DMy^7^-K y - 2 -xf ^A^y^7? I/ - h, 
fy^7^ K kf* (2, 4 -v- t e r t -7?^7xx^) ^77^1/ 
-K if* (1, i-yxf;i/7'ot';v) yfU-h) , U>^X(i***><7> 
x-y.-r^^ (1?!l;L(£\ y7x-iWt77x-K MJ7i-^7i-K h 
l J^Uy>*^7x-h, 2-xfM+y;k>'7xX^t^7x-K 
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Vji- K 2, 4->^nD^>yx-K KfyM>v'x-K 2-^^-;u 
^y^-p-tKD + y^^yx-h) % T^Vm (M*-i£, N, N-yif 
^Kf*'/75K, N, N-yxf;V7^ 'J 7l/T^ K) , T ^ ^ - -MI 3 £ (i 7 
x;-Jl/| (^V^r7'JJVTiV3-JK 2, 4-y-t e r t-7^V7x7 

y-2-xf^AifyjK r^7f*>l2-^y;i'fy;K 

h) , r-«; (N, N-y7f)V- 2 -7* - t e r t 

f^7x'J >ft , ffi*ffc'*7 7 -f >3S (ik^-a-^m 1 0 %- 8 0 %<T>^ S 7 "7 

4 >m) ^ hj * -> ym^xf-^m («itif, h * -> h u -r^io , Kf 

v;l/^>-tf>\ y>f V7'n^t7^1/>, 7x7-^1 (tf!lx_fi\ 2, 4-v 
-tert-7<^7x7-JK 4- Kfy^ J fy7x;-;K 4 - Kfy^ 
t^-y*;^*-^?!;-;!/, 4- (4-Kfy^t^y7xx^H-)l') 
7x/-JV) , (09x.tf, 2- (2, 4 — v 7 — t e r t - 7 5^7 

v-2 (xf;VA^y;i/) 'J >^ v'7x-;WJV|) ft ^^tf <5>*L* 0 Efift 
M«»«l±iili»tt»ittt: Jt L t Mlfct 0 . 0 1 ~3fg», fti L<(±0. 0 

i~i. omtm^jb 

m7x-Fhy7*f;V7^U-h, h'Jt?f;KtX7x-fiy (2 
f-;l"s^rv;U) -fc^^r— K y'7'f^7^1/-hi:^'J (N- t - ^f^T * 'J 

[0 3 0 6] 

iz&^xm ti& mm £.m&mm<own&ftv>it&&mRv/ 1 tz «t 
znbMffi&^mmv&fcifmmzizxmwwf $$2,322,027 ^ 1^^2,533, 

514 ffl£2,772, 163 -§\ 1^1^2,835,579 -3\ 1^^3,594,171 -3\ |5j^3,676, 
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137 -f\ |W1^3,689,271 |WI^3 ( 700, 454 |bJ^3, 748, 141 |5lf£3,764, 
336 |5lf£3,765,897 -5§\ 1^^3,912,515 |s]^3, 936, 303 11)^4,004, 
928 |5jfjl4,080,209 I&J fjl4, 127,413 |WJ^4, 193, 802 |5lf£4,207, 
393 -t, (51^4,220,711 |5j^4, 239, 851 ^\ |h]^4, 278, 757 |5jil4,353, 
979 -Sr, 1011^4,363,873 ^\ IsJfM, 430, 421 -S§\ |WJ^4, 430, 422 (WJ^4,464, 
464 |a]^4,483,918 -*r, |5j^4, 540, 657 |b]^4, 684, 606 |bJ^4,728, 
599 -5r, |p]^4,745,049 |5lf54, 935, 321 ^r, IsJfjlS, 013, 639 
276,319A-^\ |5j^286, 253A^-, [51H289, 820A^-, |5||jl309, 158A-Sf\ (5j^309,159A 

|5)S309,160A-^, |5] ^509, 31 lA-^-, |WJ^510, 576A-§-, IWf ItHl47, 009 
, |5]fjll57,147 |5]^159,573 |5lffl225, 240A-5§\ ^Sff lt^2, 091, 124A# 
, #P^BS48-47335-^-, m 50-26530-Sf-, |5]51-25133^, |5| 5 1-26036^, IWJ51-27921 
15151-27922-^-, [5151-149028-^-, |WJ52-46816-^-. [5J53-1520 |sj53-1521 
15153-15127-^-, [5153-146622-^-, |5l 54-9 1325^, [5J54-106228 ^, |6]54-1182 
46 [5155-59464-^-, |5j 56-64333^, [5156-81836^-, [W159-204041 [5J61-84 
641^-, 1^62-118345 |s]62-247364 [6J63-167357 1^63-214744 *K 
[5J63-301941 [5J64-9452 |5]64-9454 [5164-68745^-, #|Mm-101543 
^\ |6]1-102454-S!\ [512-792 ^, |6j2-4239-^\ [512-43541 |6]4-29237 ^, [5] 
4-30165 ^, 1514-232946-^-, |5l4-346338-?H§Hlg£*c£ tLTV^ 0 
±IBi^^*^av«(i, ■imt±%km^ttL, KiJtT'O. 0 1-3. 0fg«, 

flFiL<i*o. oi~i. o fernx-mms- z> o 

[0 3 0 7] 

-t^T^^o f«*w^«<h LT(i, ^s-cf*.^3 or^jii 5 orj^r 

;i^h>, ^f;i/xf , 7 3 (0Jx.lfyVf 
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o 

[0 3 0 8] 
[0 3 0 9] 

ftg£.x X f ^il^ O T - * > rStt^iJ ^ > * 0, Jt^yxf-l/>7;u + ^x- 

i*x;K v;i/fr/lMx^f;K *°<J t^yxf l/^yjuf 9 ymffoW.^- 

yxf y>t^y7°nt 0 l/> r'n y y~ 17 # >; -7 -^<7> y - * >^#ffifiHt#J*««F 
ttz, T*Tl<>&#*)**is3-?-U>**is K#B?£14£iJ-e&&SU 
RFYNOLS (AirProducts&Chemicalstt) L< 
fflv^n^o Sfc, N, N-y^f^-N-7^^^7<>t^ry K^i^7 
5 >**v KM^M1±#ffifS-WJ^^^S L^, MC> #P*P8 5 9 - 1 5 7, 6 
3 6#co||(37)-(38)M> U*- ^ • f^^n-y't-No. 3 0 8 1 1 9 ( 
1 9 8 9^) te«ScO#® r^14^J L T^frt: «> <7) & « ^ ,1 £: rfx # & 0 
[0 3 10] 

t±liE#2 004 -3035063 
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, *°'J tf-;UfcTn <J K>, tfm-TVy***)-^ b\ J 7 ? 'J ^K, ^'J7^ 
';jl/Ki^f;m, t'^ii/xxr^l, 7^JiP7Um ^^'J^T^KH 

7, -fn-a-hfifffflt^:W i 't^o ztih<7)#*)-?-i$- s o 3 - 

, -COO- *-£tfLTv*a£ Hfi L^ 0 dtubOUKW^TKtt^f U 

JCfcWiK, 1 0K#%mT-efflv^tt>2>-«h^J: W£ L^o 
10 3 1 1] 

4 L < (i 5 ~ 1 0 0 nmt^^o 
Mfttlc&ft, &^£r#&Olirt\ USHt^fSJ^fc 4 ISO 4 17-4 1 

um £ fix <k£a o^-ewm so56i- £ - t ^ ? -e § * 0 
00 x. (i\ -r y 9&j&®j<p<D&3-mm&o . i - i Kfi%^^^> «fc ? «®7k-e# 

-* *5m=iJfr£) J 1 1 9^-vKSE«ri**& 0 
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[0 3 12] 

\Z4 1 ^ 1 EfJ-C5 ^mJ^±^*2T-^ 1 Om&T. 1 ^mJ^^fi^-S- 1 0 0 

o m &t izw x. & z. t tfmMx**) h o 

^tfe*»;ffi«ffl^#®jStt#J^O#ttlSiD#J«:*Dx.fcm, >f > * * - h v v 
\zjm-tZ>WMX~i> <fcv\, 

[0 3 13] 

SEE* *"^>f-«f-»i, *SJt#If 4 5 3 3 2 5 4-^\ fi¥6 -4 7 2 6 4f 

•f- (A. P. V GAUL IN INC. ) , 70n7;K^f- (MI 
CROFLUIDEX INC. ) , T )V T 4 t >f -»f - (M^^Vv->> 

) ^ ? £>£o 

ia^H^oT^:iaJffIt5 7 2 0 5 5 1 -^Hlfi«$ ftTv>& J: o jgffi 
eBEE 2 0 0 0 (BEE INTERNATIONAL LTD. ) tf&lfb 

tl&o 

[0 3 14] 

mmutfrwimwx$ut-r2>v%<7)j±t)i± 5 0 mp a vx±x& •? , a? * l < i± 6 

ttliiE^2 004-3035063 



<&m 2003-080828 
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OMP a&±, HKSfS L< (4 1 8 OMP a&±T"$>Z> 0 

»; 7 v -f > * £ * n lc WSSJE * v - £ MM mt&Jj&i>1fti 

[0 3 15] 

S-£*fci6<0ftiS<Bjiaik ^W&J]X3k ®HfcRfjL3>k ftiKiiMk ^B«JP 

LXMM.i1e.FB~f Z> Z. t § & 0 
[0 3 16] 

■;rr-;i/, 2-^;t/-l, 3 - ^ny^y t-^, 1, 2, 6-^^>M; 

r-t^W>^*'; ^ »; -fe >; > , h'j^fn-;v/DA-yf 

x— -f >K yxf p>^*'j3-^y^f^ (Xfix^) x--r;K MJxf 

N-^f ii/-2-tfn'J K>, 1, 3-v 
>f;l/-2-'f^r'/ , JyV>, N-x^;i^;i/*»j >^£>&&5|Hi, 
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•bO^P^lh^Jti^ >?^Hc 1 0-5 0Si%ttt^ C <h L<^ 0 
[0 3 1 71 

^ - 1 >ttf WJf ^ffl ^ ^ ^ t I ^ c z-iihitj yfpiz 10-30 

[0 3 18] 

mm 5 8 - 1 8 5 6 7 7 -^£r$ft, R61-190537 -^2r«L tfPW 2-78 
2^m., m 5 - 1 9 7 0 7 5^>^, [b]9 - 3 4 0 5 7-^£$^H!S«c£*l£: 
^>V*h 'J if#§HBS4 6 - 2 7 8 4^fR, 5 - 1 9 4 

4 8 3-^&$&, *S#f^3 2 1 4 4 6 3 *17^ > /7 jl 7 

£^ JRf&BS 48-30492 156-21 141 #P^¥ 1 0 

-8810 e^mm^tm^tifzm^m^t^. mm^4 - 2 9 8 5 0 3t 

I0J8-53427 ^Wl. 1^8-2 3 9 3 6 8 R10-1826 
2 l^m. mm¥S- 5 0 1 2 9 l-^^KiefcSti*: h *)Tz/>&it&QS 
. 'Jt-ffU^o-yt-No. 2 4 2 3 9-ig-USBIR$tL7t'ffc^!»^^"f-;w 

^ ^ > x * * * v - t<£& tcft^ $ ti z> %mm * mi l -csbt £ n-r 

[0 3 19] 

feRSih^Jt Uli^^f Kn^y 7i^ + -/7xy ->7iV3 + y7 
x/-^, 7i/-;v|, r->;>^ T^>«, >f>^^(R, *n-r>3£ % 

ailiEilf 2 004-3035063 
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. iEi&a#*f***&o <t -f^^o--»-N o. 17 

6 4 3<^^VII<7) I £v>L J |b]N o. 15162, [WIN o. 1871606 
5 0l£i, |b]N o. 36544(7)527 I, [WJN o. 3 0 7 1 0 5W8 7 2I 
, |b)No. 15 16 2lz?\mZtifzm$^UmZtitzit&® J ?mfflVG6 2-2 1 
5 2 7 2-5§-&$*<7) 12 71-13 7 M^ffifi $ tL/c^fiMt^O-|^S^b 
£-«lJ 3: *l £ £ 1" Z> Z 1 75 J -e £ h o 
[0 3 2 0] 

th'J^Ali'Jy^ft^-l-t^yK, p-t Ka^fy$ff^xf 
^x^f)K 1, 2 -^>X-f yfTV'J >- 3 iO^Oia^rt^lf fb 
ft&o Cll^l^ >?rp\,Z0. 02-5. 0 0Si%W^WiLi> o 

^^tf^tt^o -tL«b(±, >f^**K0. 02-5. O0fI%ffflt^W 
[0 3 2 1 ] 

tc^ffll-^^-e^, 2 5°c-ec7)^ >^<7) P h^8 - i i izm^tir^^zt 

^1"<> 1 1 ^mx.^tWs^iJ^it-t^m.Whho pHii^jt LT(i, ia 
mffS^liiaSi: LTfi, h ^ ? / -;PT 5 yx?;-;v7^>, N-y 
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[0 3 2 21 

l^^t^ry K#Mff&1±^J-e*^> SURFYNOLS (Ai rProduct s& 
Chemicalsli) L < fflv^ ;M£ 0 

M>T2 0-5 OmN/mWTt^^Ci^l L < , 20-4 OmN/rattT 

fen#<mci:<&, ^tf^en^ n D pK^i : L<fg:Ti-^o ^ > * o^mr^ £ 2 

[0 3 2 3] 

*§£W<D4 >**SJ£f±, 2 5tCiJ^T 1 - 2 OmP a • s"C&£ 0 MKflP £ 
L < (4 2 - 1 5mPa • s 0 , #tc£X£ L<(4 2-10mPa • s -6 0 
3 0mPa • s*jex.*t|E»H«OS#ii«**a<*"}, Bfcttittfig 
o ImPa • s5fei&Tfi, feililft^UDtf/j^^^p^^gTi-^o 

mU&2 004-3035063 
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'J y xf 1/ > ^ ij 3 - y 7'f - f ^ , h 'JJi-f-U >y**'J =r — 

*!i*«SE*J£ttfflLT<> cfci^o tt^WSSSiJi: LT»i, WAlf, -b^o- 

mfhtiho 35K#L<li, r^«P»#fJ (fi^Tif$fct&#, 1999^) f£9* 
* W K>^yx7 h-7°>J >*ffl^< #;u<X (98±iM) -^t!40^|§tf)fp] • M 
MP^-J (y-xAy-, 1997^) 162 -174 jf^ififc^ *ITV>& 0 
[0 3 2 4] 

y? t-f&o 

n k x zmmmm* ^-m^mm^mx^^o *x i> mzmw&mtt l < mm 
ztiz>o Mnzft^m-k, mm^mxii^^mmmw^m^r^^-^r^ 
)v^^mmLtzmmt}^mmLfcmw^t\ m^^^mm^x^^o ~-n 

[0 3 2 5] 

KPfofb^^l'7\ GP, PGW, RMP, TMP, CTMP, CMP, CG 

p^<7)mw<^y\ d 1 vm<7)^m.'*)v-7°m*frht!: 19 , mc^ct^*^ 
a^i^ ^mm, n?-*ym. fctt^mmnmmi 

l > mmtmm, Fimi'mm^v&mmwxmm z titc i> <Dm&mm ^rm 

*otU<, -$Mfo(OW-& 1 0 - 2 5 0 ^nu 10- 2 5 0 g/m2 
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fcKttfclfe, >f >y-^:#Jf £t^y * 3- MI£IS!»tT$te*m£ LT& «fcv> 0 
£Mc£t##Kt±, -7y>^l/>^-, TG*U>^-, V7h*l/^y-^ 

*° »; * u -7 ^ > ^>JtU7r/tfi:, SfeWfl- (0d , Wilt?- 9 > . BMfc3E») i 
[0 3 2 6] 

IWU^o Ltli, ikm-h^'s^^, 9*9, 9 V 

an±, ^ipssv'j*, gs7;K--)A, isiv^y^A, 
a, ii*^y7A, nmt*9>. mmr*. mtmm^mM&&m^. * 

^-uy^^9^y r 9 y if ^ * > h , Jig, * 9 * >8f fl&^o^na 

[0 3 2 7] 

^ ^^ssK^sn&jfcte/^ >r-t lt(±, if— ;wr;w=r-;K 
->^y-^^i4* 0 'j if-^7;un-;K fy-fy, ij^^yit^y^y, 

'jlf-;nfo'j ^■J7Ml'>t^^ K\ *''J7^U>t=lft^ Kl£ 
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, ^ > * OltfJ 8t14 <7) * "TfcBiS T & £ o 
[0 3 2 8] 

[0 3 2 9] 

^'j-^-^^JtCov^Tti, #r?3BS4 8 - 2 8 3 2 5f, (WJ54-74430 
f, 1^5 4- 1 2 4 7 2 6^, (b|5 5 - 2 2 7 6 6^ |b] 5 5 - 1 4 2 3 3 9f 
, |5|6 0- 2 3 8 5 0f, (5160-23851-^, ffi60-23852^\ |s] 6 
0-2 3 8 5 3f, |b]60-57836-S!\ R60-60643-^\ |wj 6 0 — 1 

1 8 8 3 4^-, P16 0- 1 2 2 9 4 Of, PH6 0- 1 2 2 9 4 If, |bJ60-1 

2 2 9 4 2f, [W160-235134-^-, l - 1 6 l 2 3 6 f <7>£-&$fc, 
*BI#lt 2 4 8 4 4 3 0f, |5)2 5 4 8 5 6 4f, H314806 1-^\ IWJ33 
0 9 6 9 0f, |t] 4 1 1 5 1 2 4 f , |W]4 124386 -*!\ |i)4 1 9 3 8 0 0f 
, |tl4273853-^-, R4 2 8 2 3 0 5f, |s|4 4 5 0 2 2 4 ^(D&mtn^ 
f2«crt ? &£o #P^¥ 1 - 1 6 1 2 3 6f<&fR<7) 2 12-21 5H^I2«^^'; -7 

[0 3 3 0] 
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^tf^n;i/t K'j >tmMX*$>2>o z.tih<nii^-jr ymm<r>^mm±, >f>*£ 
[0 3 3 1 ] 

[0 3 3 2] 

t LTMtSo #®r&14^JHov>T(i, 6 2 - 1 7 3 4 6 3^ |b] 6 2 

- 1 8 3 4 5 7-^0#^«tCge«* s **o 

to (#)> Eg 7 vitx.+ i>y®m) tf&ztiZo ^r«7^*n>fk^!»tzov»Ti± 

, #1>BS 5 7 -9 0 5 3^ (»8-17i) , #P^BS 61-20994 -t, |WJ6 
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[0 3 4 5] 
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V 4 LM-101^] 
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[0 3 4 7] 



mtE# 2004-3035063 



4MR 2003-080828 



^-v: 179/ 



Hfc 5 7] 
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C *i<bO>f > ? £EPS0Ntt§£-f > * yx. v Y 7°<j > * -PM-950C<7)-e-fc' > * >f > 

[l]en^p°pK (7'n>XM) <7)fFfffi 

Aft&ffi K j3 tf £ pP^p q p S?OiHffli (± N C, M, Y, B, G, R, BkO 7 fert ? l&P£lft £ 8 JSPBf 
*EfeTiftj£^fl: L fclfflffe'* ^->ty7h-)i7 (Adobe Photoshop 7) T'f^M 

^^fi75 ? l~3t flffStf) hfitz^ £ B , 4 BtJJJUl&A <b tL^*|# 4 C t 

iH'S#ftTtrO®ft<^^ D^aiov^-Cti, -7 -If >^<7)3cmX3cm<7)iE73ff^^- 
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A 


B 
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A 


C 
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C 


A 
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B 


A 
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B 


A 
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A 


A 


LM-106.M-106 (*#gBJ3) 


A 


A 


LM-107.M-107 (*»BJ1) 


A 


A 


LM-108.M-108 (#fgBJ3) 


A ! 


A 
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^<blB#K«^L^ 0 -e<7>^, ¥^LS0.25//m(7)^n7^--eMJE^L-C-ri 
v-m^y^WL (Y-101) fcWUKLfco 
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[0 3 5 1 ] 
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(LM,M-< >^#il) 


Y-101 (it«t«"J) 
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X1-3 IOg/1 


Y-103 (J±tt0O) 


X1-8 10g/l 


Y-104 (Jt»W) 


X2-3 10g/l 


Y-105 


X1-3 5g/l,X1-8 5g/l 


Y-106 (*#&Bj§) 


X1-3 5g/l,X2-3 5g/l 
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^<7>#- h 'J y vICgiJIU -€-?M&0'fe<Z>>f > ^ (iPM-950C<7M >^ £ffiv>T, 

^yx7 h h ytiRffi. e x n i® in £• f nffiij l , mmmi tmm^mm^ 

HiSlCi3lt £ en^p D pKOfFfffi(±. C, M, Y, B, G, R,Bk<7) 7 fe^Pfp^tc 8 ISPg 
ifafcX-mfe^it L fcHffc/"? ^->^V7h-)x7 (Adobe Photoshop 7) Tft^ 
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C 


A 


Y-103 


B 


A 
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